MISSE in the Materials and Processes Technical Information System (MAPTIS ) by Burns, DeWitt et al.
Title: MISSE in the Materials and Processes Technical Information System (MAPTIS ) 
Authors: DeWitt Burns, Mail Code EM50, NASA Marshall Space Flight Center 
Miria Finckenor, Mail Code EM50, NASA Marshall Space Flight Center 
Ben Henrie, Mail Code EM60, MSFC Information Technology Services (MITS) 
 
Materials International Space Station Experiment (MISSE) data is now being collected and 
distributed through the  Materials and Processes Technical Information System (MAPTIS) at 
Marshall Space Flight Center in Huntsville, Alabama.  MISSE data has been instrumental in 
many programs and continues to be an important source of data for the space community. To 
facilitate great access to the MISSE data the International Space Station (ISS) program office and 
MAPTIS are working to gather this data into a central location.  
The MISSE database contains information about materials, samples, and flights along with 
pictures, pdfs, excel files, word documents, and other files types. Major capabilities of the 
system are: access control, browsing, searching, reports, and record comparison. The search 
capabilities will search within any searchable files so even if the desired meta-data has not been 
associated data can still be retrieved. Other functionality will continue to be added to the MISSE 
database as the Athena Platform is expanded. 
https://ntrs.nasa.gov/search.jsp?R=20140000657 2019-08-29T15:22:08+00:00Z
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Background
 Materials International Space Station Experiment 
(MISSE)  is a series of experiments on the 
International Space Station to gather data on 
materials’ durability in the space environment 
and increase confidence in ground simulations.
 Nearly  4,000 material samples flown since 2001.
 MISSE‐1 through ‐4 were almost entirely passive 
experiments with only post‐flight analysis.  Later 
flights were more active and included downlinked
data.    
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Past Successes
 MISSE data has been instrumental in many 
programs and continues to be an important 
source of data for the space community
 Significant ROI, cost and time savings for testing, 
risk assessment, and mission planning
 Provided invaluable data for sustaining 
engineering of most external hardware on ISS, 
including eliminating an EVA
 Provided data on contamination control on ISS
 Conductive thermal control coatings qualified for 
Curiosity rover and Dragon capsule, with positive 
feedback from astronaut Don Pettit
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Past Successes
 Development of an AO erosion yield predictive tool for 
polymers 
 Eliminated an EVA for the Hubble Space Telescope 
Service Mission 4
 On‐orbit current‐voltage curves for multi‐junction and 
thin film solar cells
 Thin film polymer mechanical & optical property data  
facilitating more accurate prediction of in‐space 
performance of thermal control & gossamer materials
 Evaluated environmental effects on candidate seal 
materials, including leakage rate and dimensional 
changes for the Low Impact Docking System 
Reference: “Overview of the Materials International Space Station Experiment Program: MISSE 1‐7”, 
Kim K. de Groh, Karen B. Gibson, Robert J. Walters,  Phillip P. Jenkins, Donald A. Jaworske, ISMSE‐11, Sept. 2009
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Background
 Data is now being collected and distributed 
through the  Materials and Processes Technical 
Information System (MAPTIS) at Marshall Space 
Flight Center in Huntsville, Alabama
 This is a challenge because of the number of 
investigators and aerospace entities involved and 
because there is every kind of material – thermal 
control coatings, polymers, metals, optics, 
insulation, composites, solar cells, shielding 
materials, part labeling – and a variety of 
postflight analyses.
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Background
 To facilitate greater access to the MISSE data, 
the International Space Station (ISS) program 
office and MAPTIS are working to gather this 
data into a central location with controlled 
access and safe storage for any ITAR‐
restricted, export‐controlled, or proprietary 
data.
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MAPTIS is…
Materials & Processes Technical Information 
System (MAPTIS) is a single point source for
–Acquiring…
–Assessing…
–Archiving…
–Disseminating...
...materials information to ensure successful 
performance, increase safety, and to save resources 
throughout a product life cycle
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MISSE in MAPTIS
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Organization
 MISSE Overview
 Helpful articles and descriptions for those with 
less experience with Space Environmental Effects
 MISSE Flights
 MISSE Samples
 Materials
 Papers & Reports
 Images
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Browsing
10
Quickly see what data has been loadedDraggable panels for easier navigation
Mimicking Windows/Mac experience 
Filtering and Paging
Close unused 
panels
Searching
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Draggable
record panels 
for data 
comparison
General search – searches all metadata and within 
attached files (Word, excel, PDF, etc.) Advanced search – narrow the search to select metadata
Advanced Search
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Search by Instantly see your results
Mix and match metadata to fine tune 
your results 
Images
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Links from overview 
images to samples
Raw Data Files
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Publications
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Where possible the publication pdf is entered into the system
Turning MISSE Data into knowledge
 3,331 records created
 MISSE Samples, Material, Experiments, MISSE 
Flights
 13,948 record to record connections
 Linking a publications to materials to MISSE 
samples
 Connections between records creates knowledge
 22,037 pieces of metadata created
 Metadata is the MISSE sample details, flight 
details, materials, sample survived, etc.
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Turning MISSE Data into knowledge
 Metadata on alternate material names, e.g., 
Ag/TFE, Ag/Teflon, silver/Teflon all point to 
same records.
 If funded, future effort will add material codes 
for commercially available materials and links 
to other MAPTIS databases, e.g., if RM550IB 
thermal control coating meets optical 
property needs, can click to outgassing
database for ASTM‐E‐595 or E‐1559 data.
17
More MISSE data
 The data for this database is still being 
collected, organized and uploaded
 Papers, reports, raw and analyzed data, 
images, and any other data are all being 
accepted
 Contact MAPTIS at 
MAPTISsupport@mail.nasa.gov
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Conclusions
 MISSE data has been instrumental in many 
programs and continues to be an important 
source of data for the space community 
 MISSE data in a central repository will increase 
the usage and impact of the this data
 We need more cooperation from all MISSE 
investigators to continually improve this 
resource
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